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ti -Temperature measuring system - has delay element and AND=gate which removes short pulse 

noise effects in pressure signal 
ab - SU 1242726 The measurement accuracy is increased by avoiding errors due to the time delay in 

switching low-pass filter (3) of the measurement scheme from one temperature condition to 

another. This is achieved by introducing a pressure sensor (9), filter (10), differentiating amplifier 

(11), threshold element (12), delay line (13) and AND-gate (14). 

-The control signal for switching the adjustable low-pass filter consists of units (9-1 3 4). The 
pressure and temperature in one section of the gas turbine are measured simultaneously. The 
time constant of pressure sensor (9) is an order of magnitude less than that of temperature 
transducer (1 ). The time constant of sensor (9) is also independent of variations in the 
parameters of the gas flow. For these reasons, the filter is controlled by a signal proportional to 
the rate of change of pressure, rather than temperature. This leads to a greater accuracy in 
measuring temperature, since the errors due to time lags are avoided. 

- USE - In systems for automatic monitoring and regulation of the temperatures of gas flow to gas 
turbine. Bul.25/7.7.86 (5pp Dwg.No.1/2) 
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(57) HsodpeTeHHe othochtch k TepMO- 

M6TpHH H MOHCeT HCnOJK>30BaTbCH B CHC~ 

TeMax aBTOMSTiwccKoro KOHTpojw h pe- 
ryiiHpoBaHHH TeMitepaTypw rasoBoro no- 
TOKa ra30Typ6HHHoro flBHraTenn. Uenwo 

H306p6T6HHH SBJIH6TCH HOBbimeHHe TOM~ 

hocth HSMepeHHH nyTeM ycTpaHeHHfl 
norpeimocTH, odycjioBneimott BpeMeHHWM 
sanasANBaHHeM nepeKJiwweHHH nepecrpaH- 
BaeMoro cfcwibTpa hhkhhx mbctot c ojxko- 
ro TeMnepaTypHoro peacHMa paCoxw Ha 
Apyrott. ycTpottcTBO cHa6*eHO btopwm 

(jlKTIBTpOM , AST^KKOM 9 «aBJjeHHH , TpeTbHM 

AH^epeHUHpyKSKHM yciumTeneM, cBH3aH— 
hmmh Apyr c ApyroM h c ApyrHMH 6jio- . 
KaMH ycTpoftCTBa ohpeAejieHHKM o6pa- 
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HsoGpeTeime othochtch k TepMOMeT- 

pHK H MOKeT 6b!Tb HCnOJIbSOBSHO AJIH 

H3MepeHHa TeMnepaTyp, HanpHMep, b 
CHCTeMax aBTOMaTjwecKoro kohtpojth h 

♦ peryjmposaHHH TeMneparypw rasoBoro 5 
noTOKa ra30Typ6HHHoro ABHraTen* (iTfl). 

Uejib M3o6peTeHHH - noBumeHHe to*i- 
hocth H3MepeHHH TeMnepaTypu nyTeM 
ycTpaH6HMH norpemHocTH, oOycnoBjieHHqfc 
BpeMeHHiiM sanasAMsaHHeM nepexjBoneHHH 
nepecTpaHBaeMorp 4*«n>Tpa hhxhkx ^ac- 
tot c oAHoro TeMnepaTypHoro pexHMa 
paOoTH Ha APyroft bcjigactbhg Toro > mto 

i cnrHaJi ynpaBJieKHR 3thm 4hjh»tpom 4>op- 
MHpyeTCH c BpeMeHHoft saAepaKxoft, cbh- 

3aHHOft C MHepAKOHHOCTbK) jffUIbTpa. 

Ha 4>nr . 1 noxasaKa $yHx uho Hanb— 
nan cxeMa ycTpoftcTBa; Ha 4wr. 2 - 
npHMep peajiK3auHH nepecTpaMBaeMoro 

4*HJIbTpa HHJKHHX MaCTOT. 

YcTpoftcTBo ($Hr. 1) coa^pkht noc- 
neAOBaTejiBHo c o e ahh e HHbie TepMonpeoC- 



pa30BaTejib 1, ycwmTenb 2, nepecTpaH- 



BaeMbift 4«iiBTp 3 hhjkhkx MactoT, nep- 
buh h BTopoft AHi&fcepeHUHpyionjHe ycHJm- 
TejiH 4 h 5, 6jiokh 6 AejieHHH h 1 yMHo- 
3K8HHH r cyMMaTop 8, nocjieAosaTejibHo 

BKinO^eHHwft AATHHK 9 flaBJieHHH , BTO- 

poft $HjibTp 10, TpeTHft AH^epeHAHpyio- 
mHft ycHjiHTejit 11, noporoByio cxeMy 12, 30 
3neMeHT 13 saAepxKM H cxeMy H 14, 
'npH^eM BhixoA y chjiht est h 2 coeAHHeH c 
bxoaom nepecTpaMBaeMoro fcHJivrpa 3 

HHKHHX MaCTOT H C nepBWM BXOAOM CyM~ * 

MaTopa 8 , bwxoa xoTOporo cbh saH c bw- 
xoaqm ycTpofiCTBa, a BTOpOft bxoa - c 
bi>xxoaom 6jxoxa 7 yMHoaceHHH, buxoa nep- 
Boro AH$4>epeHAKpyKH^ero y chjiht e jih 4 
coeAHHeH c nepBMM bxoaom 6jtokob 7 

yMH OJK 6HHH H 6 fre JieHHH « 



YcTpo&cTBo paOoTaeT cjreAywmHM 06— 
pasoM, 

npH CKaHKOOGpaSHOM H3M6HeHHH TeMT 

nepaTypw xoHTpojrupyeMoro oCh>exTa Ha 
BhixcAe. TepMOAaTHHKa 1 , HBJiHMmerocH 
HHepuHOHHuM 3B6HOM nepBoro nopHAKa, 
no MCTe^eHHH BpeMfeHH T noHBjineTCH 
cnrHajj , $ 

*U"K, [T 0 +tf(l-e- K >], ■ (3) , 
rAe - BbixoAHoft cnrHaJi TepMonpeoCv 
paaoBaTejiH 1 ; 
T D - HananbHoe sHaieHHe TeMnepa- 
Typhi; 

- xo344>HAHeHT nepeAa^H TepMo- 
npeoCpasOBaTenn; 

AT - cxaiox TeMnepaTypw; 

- nocToaHHan BpeMeHH TepMo- 
npeo6t>a30BaTejiH. 

HanpjmeHHe c BbrxoAa y chjiht e jih 2 
nocTynaeT Ha nepBbift bxoa cyMMaTopa 8 
h bxoa nepecTparaaeMoro (JmrrbTpa 3 ^, 
.'HH3KHHX MaCTOT (lIC>HH), IIpHMeHeHHe 
b ycTpoftcTBe ^HjibTpa 3 oSycjiaBjmBa- 
eTCH HamwHen Asyx pexHMOB t hs- 
25 MeHeHHH TeMnepaTypw . noAaBneime 
. noMex . TeM a^eKTHBHee, <ieM Bbnne 
nopHAOK HcnojibayeMoro 4«jii>Tpa, T.e 
icm Bbnne no pha ok MHoronjie.Ha b 
BwpaxeHHH Ann nepeAaTo^Hoft 4yHK- 
Ahh K (p) 4>Hjn>Tpa 3, KOTopan Mo»eT 
6htb npeACTaBJiena b BHAe: 
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npH paOoTe PTfl BosMoacHbi ABa pe3KH- 
Ma H3 MeHeHHH TeMnepaTypu ero rasoBO- 
ro noToxa: p&khm MeAneHHoro HSMeHe- 
hhh TeMnepaTypw (HanpHMep, ycTaHOBHB- 
nwftcfl peacHM) , xorna cxopocTb HSMene- 
hhh TennepaTypw T^T rasoBoro noToxa 



40 



45 
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h nepexoAHOtt pe»HM, Ann KOTOporo xa- 
paxTepHo SwcTpoe HSMeHemie TennepaTy- 
pbi raabBoro noToxa (Hanpxwep,. .b "per* 
. »HMe paaroHa hjih Apoc cenHpoBa hhh 

rrn), xorAa 



55 



#><o.. r o.2M$ W 



(2) 



i A •P^ + -- +b^p+ , b ?u 

rAe N -r HOMHHajibHMH K03<^HUHeHT nepe- 
A aMH diHjiBTpa b nonoce npo-. 
. nycxaHHn; 
n - nppHAox ^HjiBTpa; 
p - KOMnJiexcHan nepeMeHHan; 
ijj..^,^- xo34>4>HAHeHT MHbrotijieHa* 

OAHaxo $hjh>tp Bbicoxoro nopHAKa 
bhocht OojiBmoe 3.ana3AMBaHHe ( AHHaMH*- 
trecxyio ontH0xy) npH 6w ct pom^h jhoiuhxc h 
npoueccax, ^to, b lacTHocTH, oTpHna- 
TejiBHo cxasbiBaeTCH Ha xa*iecTBe npo^ 
ueccoB peryjinpoBaHHH TeMnepaTypu ra- 
sosoro noToxa b cHCTeMax aBTOMaTinec- 
xoro peryjmpoBaHHH PTfl. ITosTOMy ■; b 
peKHMe dwcTporo HSMeHeHHH TeMnepaTy- 
pu UQHH 3 npeACTaBJineT co6oft ^jhjibtp 
HHSxoro nopHAKa, BHocnmHft HaHMeHBmee 
sanasAMBaHHe b cHrnan TepMOAaranxa 1 t 
B pescHMe cpaBHKTejibHo MeAneHHoro hs- 
M&HeHHH TeMnepaTypw, xorAa AHHaMtnec- 
xan omHexa, oCycjioBjieHHan aanas/Qd- 
BaHHeM, bhochmwm tojibTpoM, Mana no 

CpaBHeHHK) C OmH6KOH 9 OSyCJIOBJieHHOH V 

BjiKHHHeM noMex, IIOHM 3 npeACTasjineT 
co6oft 4a«ibTp Bbicoxoro nopHAKa • JDUir 
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sflxfrexTHBHoro noAaBireHHH noMex mm 3 
AOjroeH oTBe«iaTi> cjieAywnmM Tpe6oBaHH- 
gM. ITpH 6biCTpoM h3M€hchhh TeMnepaTy- 
pbi ero nopHAOK AOJweH 6MTb MHHHMajib- 
hwm ( nepBoro-BToporo nop«AKa), mto6h 5 
He BHocmiHCb 6oJH>mHe 4»a30Bbie h aMmra- 
TyAHbie HC K83K6HHH s nonesHbri* CHrHan, 
a npH MeAJi^HHOM HSMeHeHttH TeMnepaTy^ 
ptj - TpeTbero-^ieTBepToro nopHA^a , 
hto noBwmaeT s4>$eKTHBHOCTB npAaB^eHHHlO 
onoMex (AanBHeftmee noBbnneHHe nopHflixa • 
flwjibTpa 3 npHB.eAer k cymecTBeHrtbiM 
HCKaaceHMHM nojiesHoro cnrHana). 

II<X>OT 3 cocTOHT (4»*r* 2) H3 nepBO- 
ro 4)HnbTpa 1 5 hhdkhhx sacTOT , btopo- 
ro 4«jn>Tpa 16 hhjkhhx MacTOT h AByx- 
nosHUHOHHoro nepeKJTKwaTejiH 17. 

OHJIbTpbl 15 k 16 HrocHHX* MaCTOT 
• MoryT 6biTb BunomieHbi Ha ochobc one- 
pauHOHHbix ycHJiwrre^eft no CTaHAapTHHM 
cxeMaM h adjekhw 6wTb nepBoro-BTopo- 
ro nopH/jjca. 

OopMHpoBaHHe cHrHana ynpaBneHHH 
nepexjuoweHHeM IKDHM 3 ocymecTBnneTCH 
uenbw, cocTOHmeft hs cneAywmnx 3Jie- 
•MeHTos: AaTMHKa 9 AaBneHHH, BToporo 
^HjibTpa 10, TpeTberp AH$4>epeHAHpyib- 
mero ycHjiHTejiK 1 1 , iioporoBott cxe- 
Mbi 12, sjieMeHTa 13 saAepxKH.H cxe- 
mh H 14. flaBJieHHe h TeMneparypa b 
oahom ceneimH rTfl HSMeHHioTCH oaho- 

BpeMeHHO. IIpH 3TOM nOCTOHHHaH BpeMe- 

hh AaT^raca 9 AasneHMH Ha nopHAOK 
MeHbme nocTOHHHoft spfeMeHH TepMOAaT- 
^ ttmca 1 . KpoMe Toro , b 6TJiH«tHe ot no-. 
cneAHed , no ct oh hh an speMeHH AaTra- 

KB AaBJieHHH He 3aBHCHT OT H3MeHeHHH 

napaMeTpbB raaoBot*o npTOxa. 

IIosTOMy, B npeAnaraeMOM ycTpoftCT- 
Be ynpaBJieHHe n<M« 3 ocymecTBJineTCH 
He cHTHajioM, nponopAHOHanbHMM. cko- 
pocTH HSMeHeHHK TeMnepaTypbi, a- cur- *. 
HajioM nponopUHOHanbHbiM . ckopocth K3- 

MeHeHHH AaBJieHHH, T.e. ^ — • np» 

. 3Tom AOCTHraeTCH noBbnneHHe tomhoCth 
% if 3Me pe hhh TeMnepaTypbi, Tax icax ycT- 
paHHeTCH cymecTBOBaBman npH ynpaBJie- 
hot mm 3 no CHr»ajiy, nponopAHOHanb- 
HOMy ckopocTH HSMeHeHHB TeMnepaTypbi, 
norpemHocTB 3Ta norpenraocTb b6ycjioB-5° 
jxeHa BpeMeHHbw BanaaABBamieM* nepexmo- 
MeHHH m>Wl 3 c OAHoro TeMnepaTypHoro 
peatKMa pa6oTH Ha APyroft BCJieACTsne 
foro, kto CHrHan ynpaBneHHH *hjibt- 
pom 3 (nponopuHOHaJH>HMtt CKOpOCTH H3- 55 
MeHeHHH TeMnepaTypbi) fcopMHpyeTCH c 
BpeMeHHott aaAepxkqtt, CB*?aHHOft c 

f ) HHepAHOHHOCTbK) ifcHJIbTpa • 3 . B MOMeHT 
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nepexoAa c pe^HMa MeAneHHoro H3M€He- 
hhh TeMnepaTypbi Ha pe^HM ee 6wcTporo 
H3MeHCHHH BpeMeHHoe sanasAMBaHHe ne- 

peKJTKWeHHH mm 3 npHBOAHT k BHece- 
HHK) AOnOJIHHTenbHOft AHHaMOTeGKOtt OffiH6 

kh (sanasA^aHHHx b nocneAHHft cHrHan 
TepMOAaTUHKa 1 k xaHane «HW>epeHUH- 
poBaHHn) , a b MOMeHt nepexoAa c pe- 
xmMa 6bicT*poro HSMeHeKHH, TeMnepaTypw 
Ha peacHM ee MeAneHHoro H3MeH chhh - 
k cHHsceHHio xa^iecTBa noAaBJieHHH no- 
Mex 4>HnbTpoM 3 (Tax xax nopHAOK 
IIWM 3 HMKe Tpe6yeMoro ajih AaHHoro 
TeMnepaTypHoTo peacHMa ) . 

BTOpOft 4>KJlbTP 10 (4MJXBTP HHKHHX 

MacTOT cTaHflapTHoft CTpyxTyiw) cnyroT 
ahh noAaBJieHHH Bbicoxo^iacTOTHbix noMex 
npHcyTCTBywmHx b CHrHane AaT*uaca 9 

AaBJieHHH. HH*OI»4aUHH O ItpOHSBOAHOft 

AaBJiemtH no speMeHH (t.c. h o 
ckopocth HSMeHeHHH TeMnepatypbi) c 
BbixoAa TpeTb.ero AH**epeHUHpyio«ero 
ycHJiHTena M nocrrynaeT Ha bxoa nopo- 
roBoft cxeMM 12. Ecjm sejnroHHa CHrna- 
na Ma BbixoAe TpeTbero AK**epeHUHpy»- 
mero ycHJWTejiH 1 1 MeHbme BejmroHW 
Uq nopora" cpabaTUBaHHH noporoBoft 
cxeMbi 12, T.e. BwnonHHeTCH ycjioBHe 
(1) to Ha BbixoAe noporoBofi cxeMW 
4>opMHpyeTCH cnrHaJi nepexnKweHHH ne- 
pecTpamaeMoro 4>HJibTpa 3 hhkhhx 
MacTOT b cocTOHHfte *KnBTpa Bwcoxoro 
nopHAKa . HpH AOCTwreHHH cHrHanoM c 
BbixoAa TpeTbero AHW>epeHUHpyioniero 4 
y chjiht ejiH 11 nopora "cpa6aTWBaHHH _U C 
noporoBOil cxeMbi, T,e. npH BbmonHe- . 
hhh ycjioBHH ( 2 ), Ha B«xoAe noporo- 
Boft cxeMbi 4>opMHpyeTCH cnrHan nepe- 

KJHO^eHHH TlVm 3 B COCTOHHHe 4o«ibTpa 

KHSKoro nopHAKa.- • 

StteMeirr aaAepKKH h cxeMa H hct 
nojibsywrcH ajih ycTpaHeHHH bjihhhhh y . 
HMnyjibCHNX KpaTKOBpeMeHHwx noMex 
b cnrHane AaTMHxa AaaneHKH npH ne- 
peKJWieHHe n<WW 3, T.e. ynpaBJieHHe 
nepexmoueHHeM TOHH 3 ocymecTBJineTCH 
b npeAnaraeMOM ycTpoftcTBe cHTHanaMH, 
AJiHTejibHocTb xoTopbix npeBbnnaeT onpe- 
AejieHHyw sejin^HHy fpaBHyio BpeMeHHOft 
saAepaoce aneMeHTa 13 aaAepaxtfl. 3to 
noBbnnaeT noMexoaamHiueHHOCTb xaHajia 
<[iopCHpoBaHHH cnrHana ynpaBneHHH ne- 
pexjiKweHHeM mm 3. 

CnrHan c BbixbAa IIWR 3 nocTynaeT 
H a bxoa nepBOro AH4*epeHimpyiomero 
•ycHJiHTejiH 4 . BwxoAHott cHraan AH**e- 
peHimpyiomero " ycHnHTenn 4 s Cnoxe 9 
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AejreHHH AejiHTCH Ha BbixoAHoft cHrHaji 
BToporo AH<JxJ>epeHUHpyioinero ycHHHTe-r. 
JiH 5, b pe3yjiBTaTe Mero. Ha Bbixoae 
GjioKa 6 <bopMHpyeTCH cnrHan, nponop- . ^ 
MHOHajibHkift nocTOHHHoft BpeMeHH* 'C* rep- 
MOAaTtinka 1 . B djioxe 7 y mhohc e h hh 
cHrHajiw c Bbixona 6noKa 6 nenemtA h 
nepBoro AH^epeHiiHpyromero ycHjnrre- 
jih 4 nepeMHosaioTCH, a pesyjiBTHpyronpift to 
cnrHaji noCTynaeT Ha BTopoft bxoa cywr 
MaTopa 8 c npoTHBdnojioxHUM shbkom. 
npH 3tom Ha BuxoAe cyMMaTopa 8 4>opMH- 
pyeTCH CHrnaji, b kotopom OTcyTCTByeT 
AHHaMiwecKaH onmCKa, oCycnoBneHHan 15 
HHepuHOHHocTbio t e pmo a a tmhk a 9 T;e. 
BbixoAHOft CHrHaji ycTpottcTBa nponopuHo- 
Hanett BemwHHe (To+AT). / 



TepMonpeodpaBOBaTejiB 1 , AaTHHK 9 
AaBJieHKH, AH4>*epeHAHpyioinHe ycamiTe-. 
jm 4, 5 h 11, cyMMaTOp 8, 6jtok 7 yMrr 

HOXeHHH H 6JTOK 6 Ae JieHHH , BTOpOft 
4>HJlbTp 10 HBJIHtOTCH C T aHAH pT rtWMH 6jIO~ 

KaMH • noporoBan cxeMa h ajieMeHT aa- 
Aep^KH MoryT CwTb BwnojiHeHbi no jitoowm 

CXCM3M * » 

<& o p m y ji a h 3 pep e re h h h . 



YcTpottcTBo nm HSMepeHHH Tennepa- 
Typbi, coAep^amee nocneAOBaTejij>Ho 
BKJifOMeHHbie TepMonpeo6pa30BaTeni> h 
ycHJiHtiejib , bmxoa KOToporo coeAHHeH 
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c bxoaom nepecTpaHBaeMoro 4>HJibTpa 

; HH3KHHX «iaCTOT H nepBbIM BXOAOM CyMMa-^ 
TOpa, BblXOA KOTOpOro HBJIHeTCH BMXO~ 

AOM ycTpoftcTBa, a BTopoft bxoa coeAH- 
HeH C BbfXOAOM 0JIOKa yMHOKeHHH, BXOAbI 
KOTOpOro >COeAHHeHbI COOTBeTCTBeHHO c 

BbixoAOM h nepBbiM bxoaom 6jioKa Aejre- 
HHfl , nepsbrti AHfc&epeHAHpyioim^ft ycjum- , 

TBTlb y BXOA KOTOpOro COeAHHeH C BM" ^ 

xoaom nepecTpaHBaeMoro #HJiBTpa hwk- 
hhx ^acTOT, a bmxoa noAKJUOMeH k nep- 
BOMy BXOAy 0\noKa Ae«neHHH h Mepes 
BTopott AH^epeHAHpywimftt ycH,iHTenb 
coeAHHeH c BTopwM bxoaom 6jioxa Aene- 
Hhh, noporoByw cxeMy, o. t ji h *i a kt 
not e e c h TeM, *rrb, c AejiBfo noBbnne- 
hhh tomhocth K3MepeHHH nyTeM ycTpa- , 
Henna norpemHocTH, o6yanoBneHHofi 
B p e Me hhmm sanasAbraaHHeM nepexcjiKree- 
hhh nepecTpaHBaeMoro 4>HJibTpa hhhchhx ^ 
*iacTOT c OAHoro TeMnepaTypHoro. peacH- 
Ma pado.Tbi Ha Apyrpft, b Hero BBeAeHw 
*nocjieAOBaTenBHo BKjno*ieHHMe aht^ihk 

AaBJieHHH, BTOpoft 4JKHBTP, TpeTHft AH$- 

$epeHAHpyiomHft ycHjiHTenb , jbmxoa ko- 
Topord coeAHHeH o> bxoaom noporoBoft 
cxeMM y sjieMeHT saAepaucH h cxeMa H," 
bmxoa KbTopoft coeAHHeH c ynpaBjTHio- 
ihhm bxoaom nepecTparaaeMoro fyurbTpa 
HH3KHHX -qacTOT, nepBbift bxoa r c Bbixo- 
Aom sjieMeHTa 3aAepkKH, a BTopoft 
: bxoa - c bxoaom *3jieMeHTa saAep«KH n\ 
bhxoaom noporoBoft cxeMM, 
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